L yme disease peaks during the months of June and July, when people are outdoors enjoying the warm weather. These individuals may then present themselves to community or occupational health care providers with query and concern that they may have been bitten by the deer tick that transmits Lyme disease.
Lyme disease has been increasing in recent years and so has public concern and awareness. Individuals may become very upset and confuse their symptoms with Lyme disease because they are misinformed. The occupational health nurse needs to be aware of the signs and symptoms of Lyme disease and what to teach employees.
During 1975, a cluster of cases of arthritis occurred among children in Lyme, Connecticut. These cases of arthritis were later diagnosed as Lyme disease. Since then a marked increase in cases of Lyme disease has been noted throughout the United States, especially in the areas of the Northeast, Midwest and the West.
The onset of illness is generally between May 1 and November 30 with peaks between June and July, although a person can be diagnosed with Lyme disease during any month of the year (Wyngaarden, 1988) . Chronic complications can be prevented with early recognition and prompt treatment (Chartash, 1989) .
The occupational health nurse needs to be aware of the signs and symptoms and what to teach employees about Lyme disease. THE ENTITY Lyme disease is a complex multisystem disorder and is endemic during the spring, summer, and fall. It begins with a bite from the Ixodes (deer) tick which lives in wooded areas, usually on deer or field mice. In the Northeast, the tick is the Ixodes dammini ( Figure  1 ) and in the West it is the Ixodes pacificers. During the late spring and summer the nymph and adult Ixodes tick feeds on human blood ( Figure 2 ) and infects the host with the spirochete Borrelia burgdorferi (Chartash, 1989) .
Approximately half of the persons infected by the Ixodes tick will develop significant symptoms (Charrash, 1989) . The tick bite generally leaves a small reddened area at the site of origin and often occurs in areas where clothing is tight, for example the groin, thigh, or axilla. The illness usually occurs in three stages.
STAGE I
The first stage occurs from 4 to 20 days after a tick bite. During this interval, about 80% to 90% of symptomatic individuals will develop the characteristic rash, erythema chronicum migrans (ECM). The rash expands with a flat or raised red ring-like border and an indurated pale center ( Figure 3 ). The ECM or bull's eye rash will increase in size as time progresses. The initial and largest lesion occurs at the site of the tick bite, but some people may develop multiple lesions. During stage I, flulike symptoms occur which may include malaise, fatigue, headache, fever, chills, body aches, and enlarged lymph nodes (Chartash, 1989) . The occupational health nurse must be alert to these vague symptoms and question the individual on recent travel or outdoor activity. These symptoms can resolve spontaneously within 3 weeks, but they may return and worsen if the individual is not treated with antibiotics. If adequate antibiotic therapy is administered at this stage, the initial symptoms will resolve and the individual will be free of Lyme disease.
STAGE II
Weeks to months after the initial infection, stage II can occur, which may include neurologic, cardiac, or I111111 I cn ophthalmologic complications. Some neurologic complications occur in 10% to 15% of individuals who advance to stage II. These complications may be meningitis, encephalitis, and Bell's palsy. Cardiac manifestations occur in about 5% to 10% of untreated individuals: atrioventricular block, myocardial disease with decreased left ventricular function, syncope, or heart murmur. A small percentage of individuals may develop conjunctivitis or panophthalmitis, which can lead to blindness (Chartash, 1989) . 
STAGE III
Stage III can occur weeks to years after the presentation of the initial symptoms. Lyme arthritis, the complication that usually occurs in stage III, affects approximately 60% of people with untreated Lyme disease. The arthritic symptoms are monoarticular or asymmetric, and usually affect the larger joints (i.e., knees).
The joints become very swollen but are not as painful as they appear. Chronic arthritis occurs in about 10% of these people. Lyme arthritis mimics rheumatoid arthritis, but the rheumatoid factor is negative (Datrwyler, 1987) .
DIAGNOSIS
Lyme disease can be diagnosed accurately through observation of the rash and the signs and symptoms. Laboratory testing is not very accurate during any stage of Lyme disease. False negatives are common during the first 2 to 4 weeks after the person is infected because of a low antibody titer.
In the early stages of the disease, a mildly elevated erythrocyte sedimentation rate and a decrease in absolute lymphocyte count may point toward the disease (Chartash, 1989) . Lvrne disease can sometimes be con-fi~med by serologic testing through an enzyme-linked immunosorbent assay (ELISA) or an immunofluorescence assay (IFA). During this stage, false positives may occur from cross reactions with other spirochetes such as syphilis or mononucleosis (Chartash, 1989) .
Another potential problem is that the individuals receive inadequate courses of antibiotics. Although their antibody levels are low, they still can have a recurrence of the Lyme disease (Diagnosing Lyme disease, 1989). Three to 6 weeks after the tick bite, the IgM antibody response is usually elevated. The IgG antibody will be elevated in most persons with arthritis or neurologic symptoms (Diagnosing Lyme Disease, 1989) . Therefore, clinicians need to rely more heavily on the clinical findings, especially in stage I when IgG antibodies are not present. Blood testing would be more useful in diagnosing individuals who live or have traveled to an endemic area and develop a systemic illness or more serious complications that may point to Lyme disease (Duffy, 1987) .
Accurate diagnosis requires a complete physical examination and a detailed clinical history to determine whether the person has traveled to an endemic area and if a tick bite has occurred (Bell, 1989) . The new definition of Lyme disease requires the presence of the erythema chronicum migrans rash for a person who has traveled to an endemic area or the ECM rash and a positive serology or positive symptoms for other persons. A positive Lyme test by itself does not confirm a diagnosis of Lyme disease (Bell, 1989) .
TREATMENT
Prompt diagnosis and treatment is important for a full recovery. The individual with stage I Lyme disease can be treated with oral antibiotics: doxycycline, tetracycline, penicillin, or amoxicillin. Oral antibiotic therapy generally shortens the duration of the rash and associated symptoms and prevents later illness in most persons.
Most individuals can be treated with doxycycline 100 mg b.i.d. or tetracycline 250 mg to 500 mg q.i.d. for 10 days to 3 weeks. Amoxicillin 250 mg t~500 mg t.i.d. given for 10 davs to 3 weeks is effective also and is preferred for children, and pregnant or lactating women. Individuals who are allergic to tetracycline or penicil-
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The initial symptoms of Lyme disease are the erythema • chronicum migrans, or "hull's eye" rash, and flu-like symptoms. should be watched and treated only if symptoms develop. An exception to this rule is if the person has been traveling in an endemic area. Another exception occurs in the pregnant woman because Lyme disease is teratogenic and should be treated as soon as a tick bite or rash has occurred (Chartash, 1989) . Duffy (1987) studied 19 cases of Lyme disease during pregnancy. Five of these had an adverse feral outcome and the other 14 were normal. Although all adverse effects were different and did not appear to be related to Lyme disease, it is imperative that treatment be given as soon as possible in the pregnant wormn.
The occupational health nurse should explain to the employee that testing for Lyme disease is not very accurate and many false negative results have occurred. Often the test is done too soon after a possible tick bite before the IgG antibody is elevated. Some individuals may not develop an elevated IgG antibody even if they have the disease.
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Stage III of Lyme disease can occur weeks to months after • the initial infection when more serious complications may develop, such as neurologic, cardiac, or ophthalmologic problems. If Lyme disease goes untreated, arthritic symptoms may occur in stage III.
be advised when walking in wooded areas to walk on a clear path. They should also wear light colored clothing, so that a tick can be spotted easily and removed, and a hat, long sleeves, closed shoes, and long pants tucked into their socks to prevent the tick from burrowing into their skin. Insect repellent with DEET may be helpful also. Pets can carry ticks and therefore should be checked carefully (Chartash, 1989) . The occupational health nurse should teach employees to examine themselves closely for a tick bite, and inform them that the tick is usually smaller than the size of a pinhead or a freckle. If a person discovers a tick on their body, it should be removed right away: use tweezers to grasp the tick's mouth parts and gently pull it straight out; clean the area well with soap and water; and then use alcohol on the area. It is helpful to save the tick so when the individuals present to their health care provider, an accurate diagnosis can be made.
Tick bites that are asymptomatic DISEASE PREVENTION AND HEALTH PROMOTION In the occupational health setting, prevention is the key in decreasing the incidence of Lyme disease. Occupational health nurses need to know what to tell employees who are concerned about Lyme disease. Education is of the utmost importance in this setting.
Individuals should be advised to avoid endemic areas as much as possible; if this is not possible they should lin can be given erythromycin 250 mg q.i.d., but it appears to be less effective. Oral antibiotics, doxycycline, tetracycline, or amoxicillin can also be used for persons with mild neurologic symptoms (i.e., Bell's palsy) or minor cardiac conduction disorders (Abramowicz, 1989 ).
An individual who has developed more serious neurologic disease (i.e., meningitis, encephalitis) or severe conduction system disease (first degree heart block), will need to be hospitalized for observation and treatment with intravenous antibiotics. Persons with either complication . should be treated with penicillin G, 20 million to 24 million units daily for 2 to 3 weeks, depending on how well they respond to the treatment. Ceftriaxone 2 gm IV once a day for 2 to 3 weeks can also be given to treat neurologic or cardiac complications (Abramowicz, 1989) . Persons who have developed stage III Lyme arthritis can be treated with intravenous penicillin G 20 million units once a day for 2 to 3 weeks, but the response may be delayed for weeks or months (Abramowicz, 1989) .
Ceftriaxone was found to eradicate the organism better than penicillin, according to a study done by Dartwyler (1987) . Intravenous ceftriaxone 2 gm daily for 2 weeks is an effective treatment for persons with Lyme arthritis. Ceftriaxone has a long half life that allows for high serum levels of antibiotic for prolonged periods of time, helping to eradicate the slow multiplying organisms (Datrwyler, 1987) . Diagnosis should be made by the ECM rash, which appears between 3 to 32 days after the tick bite, and also by clinical signs and symptoms. The occupational health nurse should stress to the individual that the rash gets bigger and it should be observed for changes. The nurse should question the person on where they have been traveling and if they have any significant symptoms. If the person has the classic ECM (bull's eye) rash and clinical symptoms, they need immediate treatment.
The nurse's role is to function as case finder, health educator, and resource person. It is important to provide up to date information, answer questions, provide pamphlets and other literature, and especially encourage preventive techniques. It is also imperative to encourage employees with suspected disease to follow up with an appropriate health care provider.
A general lecture on Lyme disease should be offered to employees and the importance of prevention should be stressed when the warm months approach. Posters should be displayed in the occupational health department and cafeteria with pictures of the ECM rash and also the very small tick. This type of poster could enable individuals to identify the signs of Lyme disease easily.
As health care providers, occupational health nurses can facilitate diagnosis and treatment of Lyme disease in the occupational health facility. They can also educate employees on the medications that they will be taking and specific side effects to be recognized. These individuals need to be aware particularly that many of the antibiotics used for the treatment of Lyme disease can make them photosensitive to the sun. They should avoid direct sunlight, use sun screen, and wear a hat to protect themselves from the sun.
Intravenous antibiotics given for stage II and III are more difficult to administer. If treatment can be rendered in the occupational health department, employees can receive their treatment without missing time from work. After each dosage of anti-biotic, the individual must be observed closely for signs and symptoms of an allergic drug reaction, (i.e., rash, fever, or difficulty breathing). The occupational health nurse can help the employee arrange for intravenous therapy at home on weekends.
If the individual has already developed stage III Lyme arthritis, heat treatments and antiinflammatory medications may be prescribed to relieve the painful, swollen joints.
CONCLUSION
For the future, better methods of testing, better treatments, tick control, and possibly a vaccination are needed. Presently, ongoing research and new information are being processed at Lyme disease centers across the country. Occupational health nurses can use the information in this article to guide the care of the employee who is suspected to have Lyme disease. The nurse should be able to identify physical signs and symptoms essential to effective care of the employee, and administer treatment through the nursing regimen. For more information,circle #17.
